Estimating the risk of hepatoprotective effect for patients is necessary, since it affects the choice of treatment. This problem involves analysing data of traditional Chinese medicine which has complicated uncertain relation between nature, flavor and meridian tropism. We use Back Propagation (BP) neural network model to extend traditional statistical model. The model has been proved as one kind of fleetness, reliable evaluation method by example.
neural network has been demonstrated to have much better pattern recognition ability than previous methods. Therefore we have tried to apply an artificial neural network to predict the hepatoprotective effect of traditional Chinese medicine.
The purpose of this study is to evaluate the usefulness of a three-layer artificial neural network trained by the back-propagation method in the hepatoprotective effect of herbs.
BP NEURAL NETWORK
Back-Propagation (BP) Neural Network is a kind of feedforward artificial neural network, which is the most widely used in learning process. A standard model of BP Neural network is indicated in Figure 1 [8] .
The BP learning process works in small iterative steps [6 -8] : one of the example cases is applied to the network, and the network produces some output based on the current state of it's synaptic weights (initially, the output will be random). This output is compared to the known-good output, and a mean-squared error signal is calculated. The error value is then propagated backwards through the network, and small changes are made to the weights in each layer. The weight changes are calculated to reduce the error signal for the case in question. The whole process is repeated for each of the example cases, then back to the first case again, and so on. The cycle is repeated until the overall error value drops below some pre-determined threshold.
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NATURES, FLAVORS, MERIDIAN TROPISM OF TRADITIONAL CHINESE MEDICINE
Chinese herbs have a variety of distinctive description including four natures, five flavors and meridian tropism etc. Its efficacy in medical literature is always more functional description [14] . We often deploy the accuracy data from experiments with animal or Homo sapien to evaluate the efficacy in research. Orthogonal design, latin square design, homogeneous design and regression design has been widely applied on experiment and statistics. Now so many scholars pay close attention to apply mathematical model and computer technology in traditional Chinese medicine research. Based on nature, flavor and meridian tropism of thirty hepatoprotective Chinese herbs, we build a BP model by Matlab to estimate their hepatoprotective effectiveness in this paper.
Theory on Herb Properties
Four natures are cold, hot, warm and cool natures of herbs. Cold and cool natures are different in essence form and antagonistic against warm and hot natures, forming the two major properties. Cold nature is the same in essence as but stronger than cool nature; and hot nature is the same in essence as but stronger than warm nature. Four natures of herbs are determined by their curative effects on cold and heat syndromes [14] . Five flavors are pungent, sweet, sour, bitter and salty tastes of herbs, representing their different effects. Five flavors are determined by actual tasting and experience of clinical applications. Therefore, five flavors as a theory of herb properties are far beyond the concept of tasting sensations but closely linked to effects of herbs. That is the reason why flavors recorded in books on herbology are sometimes different from actual tasting sensations [14] .
Meridian tropism means what area the herb acts on. The theoretical basis for meridian tropism of herbs is the theory of zang-fu, and the basis for practice is that the curative effects of meridians and collateral play the role physiologically of linking various organs of the human body from exterior to interior. Therefore, exterior syndrome influences the internal organs, and interior syndrome can be reflected on the exterior. Through synthesis and analysis of the data gained with the four methods of diagnosis, the meridians in the internal organs with pathologic change can be determined. Through the curative effect of a herb, what meridians the herb acts on can be determined. The theory on meridian tropism in combination with therapeutic effects enables beginners to grasp properties and practitioners to choose herbs in term of meridians in clinical practice [14] .
Therefore, a single Chinese herb's property should be comprehensively understood in combination with its four natures, five flavors and meridian tropism. We are going to build a BP model by Matlab to estimate a single Chinese herb's hepatoprotective effectiveness by essaying the data of its nature, flavor and meridian tropism in this paper.
BP FOR HERB PROPERTIES AND HEPATOPROTECTIVE EFFECT
The data used in the paper about every herb has been published since 1995 [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . A data set of 30 kinds of Chinese medicine with hepatoprotective effect is included in this study. Alanine aminotransferase (ALT) and aspartate transaminase (AST) are the most frequently used index of liver function. Hexadecenoic acid (HA) in serum can reflect the extent of liver fibrosis in patients. So the serum measurements of ALT, AST and HA are treated as functional tests at present.
Since our initial network used a combination of numeric and character data, all data has been transformed into a numeric format (i.e., 0 = not present, 1 = present) for both input and output variables. Theory on Herb Properties includes four natures, five flavors and meridian tropism etc. Respectively, each property value = 1 when a certain herb has its certain property, and the value = 0 when it doesn't have this property. Details of data transformed can be found in Table 1 .
Training and Testing
We decided to regard 17 parameters including four natures, five flavors and meridian tropism as 17 nodes in the input layer. There were 3 neurons for AST, ALT, HA in the output layer and the output range was 0 -1. The proposed network had 17 neurons in the input layer and 3 nodes in the output layer for both training and testing purposes.
To find a better network architecture, different numbers of hidden nodes with one or several hidden layers were tested. In practice, if too many nodes are used in the hidden layer, the artificial neural network tends to memorise the data instead of discovering their features, and it results in failure to classify new input data. Theorem Kolmogorv illustrates that when a network has n input nodes, then 2n +1 nodes of hidden layer can be selected. In practice, we use a value m (from −10 to +10) to adjust the nodes of hidden layer, after testing we found that a minimum deviation can be got when value m is 0. From these tests results, we observed that one hidden layer consisting of 35 nodes was one of the optimum artificial neural network architecture.
Therefore the artificial neural network used in our present study consisted of 17 input nodes, one hidden layer of 35 nodes, and 3 output nodes.
The medicine herbs have been separated into two sets, one set was used as training data, while the other one was used to predict values. 25 groups of herbs were assigned to train the program, while the other 5 groups herbs were used to predict the values related to their stability. The Sigmoid function as a transfer function of the relation between input and output was used in this study and the program written in Before each training run both weights and biases were initialized with random values between 0.01 to 0.02. During training, the performance of the BP neural network was evaluated with a testing data set. The training set was used to train the network, and the testing set was used to determine the level of generalization produced by the training set and to monitor overtraining the network.
Results
The error performance is displayed in Figure 2 , and the output of the training samples is as following:
TRAINLM, Epoch 0/1000, MSE 0.434011/0.001, Gradient 4.09099/1e-010 TRAINLM, Epoch 14/1000, MSE 0.000504968/0.001, Gradient 0.106368/ 1e-010 TRAINLM, Performance goal met where MSE is the training data mean-square-error.
The algorithm stops after 14 epochs, and the error performance was shown in Figure 2 . Because of the randomness of newff function, each output of training is different, then we use sim function to test this model as following: Table 2 compares the results between desired output and actual output for testing and training. Totally accuracy of the training is summarized in Table 3 .
The accuracy: 14/15=93.33%. The accuracy of network was 93.33% by comparing training results with actual results in Table 2 . According to the results in Table 3 , the training results and actual results for ALT and HA are exactly the same, but for AST there are some small errors.
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CONCLUSIONS
The primary aim of this study is to establish a BP Neural network for nature, flavor and meridian tropism of traditional Chinese medicines and hepatoprotective effect of herbs. In training and testing of this study, the efficacy and performance are well. Experiments prove that the model has practical value. The accuracy of this model was 93.33%, and the research shows the training speed is fast. The results of this work also show that the methodology is worthy of continued research aiming real time applications. Future work includes improveing the accuracy and the ability of this model. We plan to use more representative samples in training and testing, also add new herbs commonly used and more detection targets in clinic.
